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1 INTRODUCTION
In the late 1960’s, Kuadra & Katter, in a study entitled,
”Opening the Black Box of ’Relevance’” [1] nicely spelt out
the then-current state of thinking on relevance:
”The importance of this notion [relevance] has been pro-
claimed, denied, and debated to no conclusion throughout
most of the early 1960’s”
Much research into relevance has taken place since then.
Three decades after Cuadra & Katter’s work, Mizzaro [2]
surveyed 194 studies on relevance, of which 169 where on or
after 1967, and since Mizzaro’s study at least a further 60
have been published. Yet despite these many investigations
a widely accepted theoretical framework for operationalising
relevance remains elusive. Huang [3], in his comprehensive
2012 update on the concept of relevance reports,
”...information scientists have not yet reached a consen-
sus on how it [relevance] should be defined, operational-
ized, and evaluated”
Why, after more than 50 years of scientific examination has
our common understanding of relevance remained inconclu-
sive? Is relevance not important? In 1994, the Journal of
American Society for Information launched its first special
topics issue and the first topic selected was that of rele-
vance because, it was ”acknowledged as the most funda-
mental...concern for information science” [4][p124].
Prior to embarking on further study into the subject of
relevance it is essential to consider why the concept of rele-
vance has remained inconclusive, despite extensive research
and its centrality to the discipline of information Science.
The current status of relevance can therefore be diagnosed
as one of the following:
1. Relevance is an insoluble problem which further study
will never resolve
2. Relevance is complex but with further research we will
resolve it
3. There are systemic research issues preventing its res-
olution
4. Relevance itself is an invalid theoretical construct
which is impeding progress
The purpose of this paper is to clarify the status of the
concept of relevance within the information systems disci-
pline thereby informing the future direction of research into
relevance and more importantly the future direction of re-
search into good information retrieval system design.
To diagnose the current status of relevance an histor-
ical perspective is required to understand how the con-
cept of relevance has emerged as the central theoretical
paradigm within information systems and how it has re-
mained in an unresolved state. Important relevance models
from the past 50 years are examined for this purpose. In
addition, each historical model is compared to an axiomatic
model, a straw-man built from first principles, outside of the
relevance-as-central-concept paradigm. In this way the con-
cept of relevance itself, as defined by each historical model,
can be evaluated and compared without in-paradigm biases.
1.1 Structure of this Paper
There are four elements to this paper starting with the con-
struction of the science of information retrieval from first
principles including the problem statement, role, scope and
objective. Using an axiomatic approach, the framework for
document selection is defined and the whole model, called
the first principles model (FPM), is then put forward as
a straw man for comparison with the historical relevance
models.
The second element of the paper examines five influen-
tial relevance models over the past 50 years including the
traditional Cranfield [5] /TREC [6] paradigm of relevance
evaluation, Saracevics view based framework of 1975 [7]
and Stratified Model of IR from 1996 [8], the user-oriented
model as exemplified by the dynamic, situational relevance
model [9] and finally Huang and Soergels unified relevance
framework of 2012 [3]. Each model is examined with respect
to its treatment of relevance and compared with the FPM
to identify contributions and deficiencies.
Element three is a summary analysis of relevance tak-
ing into consideration the points identified in the historical
evaluation. Conclusions are drawn as to the current state
of the concept of relevance. Based on these conclusions, the
paper completes with an exploration of how future research
within the discipline may re-orient, both in the short-term
as well as the longer term to encourage more productive
research.
2 First Principles Model (FPM)
In almost every information science research paper address-
ing the topic of Relevance, the introductions reference the
confused, unclear, unresolved, lacking-in-consensus, or sim-
ilar, state of definition of relevance ( [1], [2], [3], [7], [9]). To
understand why the concept of relevance remains unresolved
today requires an historical perspective: How did Informa-
tion Science get to this state where relevance has remained
inconclusive? The risk of examining historical perspectives
is that the examiner can only compare one perspective with
another, i.e. the examiners perspective is internal to the
problem. But if the systemic issue lies within the research
paradigm itself, the examiner must look at the problem from
outside of the existing relevance frameworks.
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To achieve this external perspective, a neutral baseline
model is required with which comparisons to existing mod-
els of relevance can be compared. To construct this model
I have applied a first principles approach to understanding
the fundamental elements of the science of information re-
trieval. Using this axiomatic method, the elements of the
problem and therefore the role and objectives of the science
can be ascertained. This baseline, which I have call the
first principles model (FPM), can serve as a fixed compar-
ison point for the historical models of relevance examined.
It is hoped that the comparisons will identify insights into
why the concept of relevance has remained inconclusive.
2.1 Elements of the Problem
A science requires a problem. What is the problem that
Information Science tackles and in particular IR? The prob-
lem can be constructed with its elemental constituents and
axiomatic assumptions:
1. Information: All verbal, written, digital, pictorial
forms of information that is available
(a) Assumption 1.1: There exists a quasi-infinite
quantity of information available in the world.
It is infinite from a time perspective for a single
person to attempt to read it all
(b) Assumption 1.2: Information is not comprehen-
sive. Information does not have complete cover-
age over every topic, problem or area of knowl-
edge known to humans
2. User: A natural person.
(a) Assumption 2.1: A person has a changing and
limited bank of innate knowledge to draw upon.
(b) Assumption 2.2: A person has limited time to
perform any task
3. Task: The broadest sense of a task performed by a
person: An activity, work, a job, mental or physical
(a) Assumption 3.1: A person spends time perform-
ing tasks, some of which require information be-
yond their then-current available bank of knowl-
edge.
(b) Assumption 3.2: A task has a time limitation to
complete, i.e. no individual task is everlasting
These three elements of the problem represent the mini-
mum set of independent elements for the problem to exist.
One may argue that a task is not required, however with-
out a task to perform, a user has no need to go looking for
information.
2.2 The Problem Statement
To complete a task that requires a user to draw upon more
knowledge than they currently possess will often not be
possible because of the time it will take them to manually
search the information for the missing knowledge they need
to complete the task.
The use of the well accepted concept, Information Need
is purposely not used in this definition. Instead, ”a task
that requires a user to draw upon more knowledge than
they currently possess”, is used to make explicit the causal
elements: the task and the deficit in user knowledge. This
deficit in user knowledge is a critical element of the prob-
lem and is more primal than an information need. Without
a knowledge deficit a person can perform the task and no
need exists. For this reason I have elected to use a more
descriptive, albeit unwieldy, definition.
2.3 The Role, Objective and Scope of In-
formation Retrieval (IR)
The role of IR is to provide a service to users: For a given
user task, to select bridging information for the user so they
complete their task within a suitable timeframe.
Where
User task: A given task for a given user
Bridiging information: a subset of information that allows
a user to bridge the knowledge gap between their current
knowledge and that required by the task at hand.
There are two key performance factors for IR:
1. Effectiveness: Which information should be selected?
An effective system is one that selects the best bridg-
ing information. There are 2 aspects to best: Con-
tent and presentation. The content needs to include
the missing knowledge, or a means for the user to
deduce the missing knowledge, so that the user can
complete the task. But secondly the content needs
to be presented so that the user is able to easily con-
vert the information to the knowledge they need. For
example, a user may want to find out if it will rain
in a few hours time. One piece of information may
contain a worded weather prediction and another a
real-time rain radar picture. For one user the radar
is too complicated where as the word description is
the correct presentation. For the other user the radar
allows them to predict the rainfall. Both provide the
means of acquiring the knowledge they need, i.e. that
of a weather prediction, however the presentation is
what makes the bridging information effective or not
to each user.
2. Efficiency: In what time period? Within a suitable
timeframe. Suitable applies to the user and is sub-
jective. It will depend on the task at hand as well
as user and task imposed time constraints. An effi-
cient system will be both effective, so that the user
wastes no time processing information that wont help
them to bridge the knowledge gap, and fast relative
to the needs of the user, in terms of the time it takes
to perform its activities.
Given the problem, the role of IR and the performance fac-
tors, the objective of the science of IR can now be derived
by optimising its role, i.e.:
The objective of IR is to select the best available bridging
information for the user so they can acquire the knowledge
they need to complete their task, in the shortest possible
time.
To achieve this objective, the scope of an IR system (IRS)
must include 3 primary activities:
1. Extract bridging information specification: To dis-
criminate between the available information an IRS
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needs to form a specification of the task and the
user to ascertain the content and presentation require-
ments
2. Select from the available information the best bridg-
ing information for the user
3. Present this bridging information back to the user
Notes:
• The activities are noted in sequential order of opera-
tion and for any one iteration of these activities the
user and task are assumed constant. Between itera-
tions, because of the dynamic nature of the user and
the task, it is highly likely the specification would
change, i.e. both the user (knowledge for example)
and task (potentially more refined by the user) char-
acteristics may change between iterations
• In the existing relevance paradigm, a keyword or
query phrase is referred to as the representation of the
information need and the IRS will use this to identify
relevant information. In the FPM the specification of
bridging information consists of the task and user in-
formation the IRS needs to identify the best bridging
information. The specification is dynamic between
iterations and can build over iterations. For exam-
ple the location and demography of the user may be
maintained across iterations.
• Because it is the IRS which needs the specification to
do its job, and because a user is unlikely to know how
the IRS works, it is the task of the IRS to extract
the information from the user that it needs. This de-
fault responsibility represents a reversal of the existing
paradigm.
• Bridging information composition is not assumed to
be discrete. Although information may be stored as
discrete files or documents of data, the best bridging
information is likely to be a composite set of infor-
mation from a range of data sources. In addition,
in many circumstances it is unlikely that all the infor-
mation contained within a single document represents
ideal bridging information for the user. It may, for
example, contain a mixture of known and unknown
information for the user, which if provided together
will waste the user’s time and reduce the efficiency of
the system.
3 Relevance: An Historical Per-
spective
In this section we examine a number of influential histori-
cal perspectives of relevance to understand how the concept
of relevance got to the inconclusive and unresolved state it
is in today. How each perspective influenced the definition
of relevance is explored as well as the models contribution
to the science and its weaknesses. Where appropriate the
historical model is compared with the FPM to highlight
confusing areas or issues that are slowing progress in infor-
mation science.
Information Science was pioneered after the second
world war and since then many notions of relevance have
emerged. The following five areas of thought are far from
exhaustive, but together they capture a broad picture of the
current state of thinking on the concept of relevance today:
1. The Traditional IR Model: Cranfield/TREC
paradigm (1950s to today) [5], [6]
2. Saracevics view based relevance framework(1975) and
stratified model of relevance(1996) [7], [8]
3. Schamber, Eisenberg and Nilans dynamic, situa-
tional Relevance (1990) as representative of the user-
oriented view of relevance [9]
4. Huangs unified conceptual framework of relevance
(2012) [3]
3.1 The Traditional IR Model: Cran-
field/TREC Paradigm
Commonly referred to as system or traditional relevance,
the Cranfield and TREC paradigm of thinking was forged
out of the Cranfield experiments [5] and then later the
TREC evaluations [6] starting in the 1990s and continuing
today.
This paradigm provides a scientific and pragmatic approach
to the evaluation of IR systems (IRS) and consists of:
• A test collection: a known set of information such as
documents or web pages
• A pre-defined set of queries, often called topics, which
represent the users need
• A subset of the test collection, used for relevance judg-
ing. This may be the complete information set, but
usually not because of time and cost considerations.
• Expert judges who perform the relevance assessment
between the topics and the pre-defined subset of in-
formation. Relevance is usually assessed on the basis
of topicality [10]. The relevance assessment is usu-
ally binary in nature, i.e. the document is assessed as
either relevant or not to the topic, although graded
judgements have been provided [11]. The judges are
usually subject matter experts related to the topics,
although users and non-experts have also been used
cite xx
• IR Systems are compared by providing them with the
test collection and topics and comparing their outputs
• IRS evaluation usually involves a measure of recall
(the percentage of all relevant documents retrieved)
and precision (The number of relevant document re-
trieved after retrieval of N documents).
The traditional approach applies a very stringent relevance
assessment methodology which permits an automated com-
parison of search effectiveness of IR systems. This approach,
as stated here by EM Voorhees in her summary of the TREC
2003 workshop [10], is:
TREC almost always uses binary relevance judgmentsei-
ther a document is relevant to the topic or it is not. To
define relevance for the assessors, the assessors are told
to assume that they are writing a report on the subject of
the topic statement. If they would use any information
contained in the document in the report, then the (entire)
document should be marked relevant, otherwise it should
be marked irrelevant. The assessors are instructed to
judge a document as relevant regardless of the number
of other documents that contain the same information
citeoverview of TREC 2003 EM Voorhees, section 2.1.3
3
This method of relevance judgement is referred to as topical
relevance assessment as the only criteria for assessment is
the subject matter match between the document and the
topic.
3.1.1 Comparing the Traditional Model with the FPM
Table1 identifies many fundamental differences between the traditional framework and FPM.
Table 1: Comparison table between of the major elements of the traditional paradigm and the First Principles Model
With respect to the definition and operationalisation of
relevance, the traditional model firmly clarifies relevance as
a topical comparison between the subject of the query and
the subject of the document and it is operationalised as
such in the test approach. In the traditional framework the
concept of relevance is clear and without confusion. With
respect to the FPM, Relevance and Bridging information
are two different concepts. Relevance, referred to as topical
relevance, is likely to be an influencing factor for the selec-
tion of bridging information.
3.1.2 Contributions of the Traditional Model
This traditional model of IRS evaluation is, I posit, the
dominant experimental and evaluation framework in Infor-
mation Systems, both historically and today. It has been
highly successful in both galvanizing the IR community to-
wards a common goal, and generating results which are ev-
ident in the many methods of search devised, for exam-
ple probablistic language modeling [12], vector space mod-
els [13] and the BM25 ranking function [14], and their use
in everyday search systems today (e.g. PageRank theory in
google [15]).
Why has the traditional model been so successful? Four key
factors are identified here:
1. Pragmatic and repeatable. Any information science
research group is able to replicate a TREC style test
or even a specific TREC test (as the collections/topics
are available). This makes research easy to perform
and low cost if the collection exists
2. Fair: The underlying TREC assumptions permit a rel-
atively fair playing field for all researchers. The rule
set is fixed for every participant, so although there are
elements of subjectivity, for example relevance judge-
ments, topic and information selections, every team
faces the same conditions equally.
3. Automated testing capability: The TREC paradigm
supports automated testing of IR systems, which en-
ables fast testing across different parameters for a sin-
gle IRS or fast testing between IRSs
4. Translates to real world results: Like every theoreti-
cal model of reality, the traditional model has limita-
tions, however the document selection process driven
by the underlying model assumptions must present a
reasonable approximation to reality as evidenced by
the success in the real world of solutions that were de-
veloped out of the TREC paradigm (e.g. PageRank
theory in google [15]). So the TREC paradigm may
not be perfect, but it is a sufficiently robust model
to support experimentation and results that translate
into the real world.
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I would argue that these factors represent a generic set
of success indicators that one can apply to any experimen-
tal methodology within Information Science. Therefore, for
a new theoretical model to gain community consensus and
move beyond the traditional approach, it will need to:
• Provide an experimental methodology that can meet
many/all of the success criteria defined here
• Improve upon the traditional approach results by
overcoming one or more of its limitations
3.2 Tefko Saracevic 1975: View Based Rel-
evance Framework
Although not the first theoretical framework for Relevance,
Tefko Saracevic’s proposed framework on relevance [7] is
widely cited and remains a constant source of reference
within the IR research community.
Saracevic approaches relevance from a communications
perspective and defines it as [7][pg147],
”a measure of the effectiveness of a contact between a
source and a destination in a communication process”
His paper argues there is no single view of relevance, but
rather many, each of which are incomplete, in their own
right. In delineating each view, Saracevic draws on impor-
tant prior work, for example a logical view of relevance via
Cooper [16]; a pragmatic view of relevance via Cooper [17]
and Wilson’s situational relevance [18]; a pertinence view of
relevance via Foskett [19] and Kemp [20]. The other views
he proposes are the subject knowledge view, the subject lit-
erature view, the system’s view and the destination’s view.
With multiple views of relevance, Saracevic proposes a rele-
vance framework which supports the many relevance propo-
sitions, ”Relevance is the A of a B existing between a C and
a D as determined by an E” [7][pg150] where A, B, C, D
and E are copied here in Table’s 2 and 3 below.
Table 2: Saracevic, page 150 [7]
Table 3: Saracevic, page 150 [7]
Establishing relevance as a multi-view concept integrated
much of the prior thinking on relevance under the one theo-
retical umbrella model. This, I think, set it aside from other
single-model views which purported superiority over other
models. It allowed for multiple schools of thought and in
this way became entrenched as an accepted framework for
Relevance, as evidenced by extensive citing since then [21].
The working definition advanced for relevance was simi-
larly all-encompassing. It was drawn from the communi-
cations field and although certainly related, communica-
tions and IR are distinct disciplines. By Saracevics own
definition,”Communication is a process where something
called information is transmitted from one object to an-
other” [7][pg147] But the central activity of IR is the selec-
tion of information, relevant or otherwise, to present back
to the user. This selection process of judging and deciding
is outside of the scope of the communication process.
In a subtle way, I posit, Saracevics 1975 paper reinforced
relevance as the central concept within IR by reinforcing
many of the prior views on relevance and providing an open
definition of relevance which could encompass almost any
connotation. Rather than constraining the problem, a di-
vergent model of thinking was established potentially hin-
dering the resolution of relevance. Saracevic concludes his
paper with, There is no and there cannot be any one spe-
cific, view of relevance, for there does not exist any one
system of relevance in communication [7][pg161]
3.3 Saracevic 1996: Stratified Model of IR
Thirty years after his seminal paper on relevance, Sarace-
vic reviewed the evolution of relevance over the intervening
period and derived a ”more specific framework for the ex-
plication of relevance in information science [8] He drew
upon theoretical works in philosophy and again, communi-
cations to construct his stratified model of IR interaction
consisting of manifestations of relevance and a set of at-
tributes to describe relevance. The manifestations of rele-
vance are the ways and contexts in which relevance man-
ifests itself [8][pg2]. These manifestations are: System or
algorithmic relevance; Topical or subject relevance; Cogni-
tive relevance or pertinence; Situational relevance or utility
and Motivational or affective relevance. Like his previous
views of relevance, the manifestations are an open-ended set
of possible ways of considering relevance.
In this model, the definition of relevance has been ex-
panded to include a multitude of relationships including
the relationship between the texts retrieved by a system
and: ”the intents, goals and motivations of a user” (Moti-
vational Relevance);”the situation, task, or problem at hand
(Situational Relevance); ”the subject or topic expressed in
a query” (Topical Relevance);”the state of knowledge and
cognitive need of a user” (Cognitive relevance). There are
a number of issues with this model which contribute to the
overall confusion surrounding relevance.
Firstly the definition of relevance is overloaded with that
of many other variables. Saracevic reminds us of the dic-
tionary definition of relevance, pertaining to the matter at
handxx. If we consider one manifestation, motivational rel-
evance, the intents, goals and motivations of a user, are
attributes of a user. For example, a users objective may be
to organise a pleasant holiday. It is possible to say that the
text is relevant to the users objective, but it obfuscates the
actual problem and redirects the researcher away from the
much more meaningful factor: Users objective. Whether
or not the text provides information to fulfil this objective
is paramount and it is this relationship that a researcher
should be investigating. In the FPM, objective, an attribute
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of the user, would become a factor influencing the selection
of bridging information. A good IRS would attempt to iden-
tify and select documents that fulfil the users objective.
Other than topical and system relevance, the other man-
ifestations are flawed in similar ways; Rather than text be-
ing relevant to a task or problem (Situational relevance), it
is more accurate to assess whether the text helps the user
to complete the task or solve the problem; Rather than text
being relevant to the current state of knowledge of the user
(Cognitive relevance), it is more accurate to assess whether
the text provides the missing information the user needs.
So far, each manifestation is actually more accurately
defined as a factor, in their own right, which influence the
selection of documents by an IRS. System relevance, on the
other hand describes the relationship between a query and
the text (information object) as it is retrieved by the algo-
rithm in the IRS. This is a programmatic attempt to repli-
cate the human information selection process. It represents
an artificial solution of the IR problem, not a factor for
document selection.
Finally, topical relevance is grounded in the definition of
relevance itself. It is correct to assess whether the text is
relevant to the subject or topic. It is the single true manifes-
tation of relevance as specified by the traditional approach.
In summary, Saracevics frameworks establish and rein-
force an inconclusive, divergent concept and definition of
relevance by:
1. Establishing a multi-view model of relevance within
which each individual view is accepted as valid, al-
though only part of the solution.
2. Defining relevance in a broad and invalid way from
another discipline, communication
3. Proposing an inconsistent set of manifestations of rel-
evance which combine a set of factors influencing doc-
ument selection, an artificial solution which selects
documents (potentially using the factors) and a tra-
ditional view of relevance: topical relevance
4. Concluding that a single view of relevance is not pos-
sible [7][pg161]
3.3.1 Saracevics Contributions
If we move away from the relevance-centric model of IR and re-consider Saracevics work in light of the first principles
model (FPM) outlined above, there are a number of important contributions that Saracevic makes, of which one in
particular informs the further development of the FPM.
Articulation of Saracevics manifestations of relevance help to uncover a number of factors (or groups of factors) that
are involved when trying to select the best bridging information. Table 4 articulates these factors, how they relate to the
FPM, as attributes of elements of the model, and how they influence the bridging information selection
Table 4: Saracevic’s manifestations translated to factors within the FPM
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3.4 The User Oriented Model of Rele-
vance: Dynamic, Situational Approach
(1990)
Schamber, Eisenberg and Nilan, in their 1990 paper [9]
tackle the system oriented versus user oriented dichotomy
and come out in favour of a user centric view of relevance,
which they term the dynamic, situational approach. The
question of defining relevance, they posit, ”is one of de-
termining how users perceive information relative to their
information need situations”pgxx There are many aspects
of the dynamic, situational approach which align well with
the FPM, including:
• Topical relevance alone is an insufficient criteria for
document selection
• Many factors influence user document selection
• The context (task in FPM language) is central to se-
lection of documents that meet the needs of the user
• ”The ultimate goal is to fulfil the information needs of
users”[pg770], Within FPM, an information need is
called bridging information: the deficit between what
the user knows and needs to know in order to com-
plete the task. So fulfilling this need, i.e. providing
the bridging information fits well with their goal.
• ”Knowledge representationshold a great deal of po-
tential for the development of sophisticated systems”
[pg765]. This accords well with the FPM models cen-
tral construct of bridging information the delta be-
tween a users current knowledge and required knowl-
edge. Understanding knowledge representations is
clearly a vital aspect to both models
3.4.1 Problems with the Dynamic, Situational Ap-
proach
Despite presenting a model that better aligns with the FPM
than previous frameworks of relevance, the dynamic, situ-
ational approach suffers from a number of important prob-
lems which are difficult to resolve and result in further con-
fusion around the central concept of relevance.
Schamber et al assert 3 conclusions in their study
[9][pg774], all of which are problematic. Firstly they as-
sert that relevance is largely dependent on users percep-
tions without consideration of the more objective topical
relevance or evidence to back up the statement. Secondly
they present a circular and confusing relevance definition
and finally they insist that relevance is systematic and mea-
surable without providing any kind of evidence to support
this assertion. These issues are discussed in more detail
below.
Schamber et al attempt to define relevance within a user-
oriented framework, but rather than define relevance per se,
they explain that it depends on users individual judgements
of the quality of the relationship between information and
information need at a certain point in time”. So rather
than provide a definition, we are instead told what influ-
ences relevance. The factor that influences relevance, the
quality of the relationship, is as complicated to define as
relevance, although we are further told that to determine
this quality of the relationship, the user employs ”relevance
judgement criteria values... which are wholly constructed
internally by the user”. This is a circular way of defining
relevance. Users apply relevance judgement criteria values
to determine the quality of the relationship between the in-
formation and their need and this quality of relationship is
in-turn an influencing factor of relevance.
In introducing their dynamic, situational approach in
section 6, Schamber et al posit that ”the question of defin-
ing relevance is one of determining how users perceive infor-
mation relative to their information need situations”. Else-
where in the paper this notion that only users can judge rel-
evance is reiterated. This is an unfounded assumption that
would suggest that all aspects of relevance are subjective
(which is also the assumption underlying their definition of
relevance). The traditional model has demonstrated, with
experimentally repeatable results, that topically matching
queries to documents can achieve reasonable levels of re-
call and precision. Topical match is a far more objective
approach to selecting documents and is widely accepted as
one of the most important relevance factors. The scien-
tific approach is to develop the theory of a discipline upon
the proven theories and assumptions of past work. Failure
to do this limits progress in the research community. In
this instance, omitting the learnings of the traditional ap-
proach has two important impacts. (1) The starting point
for measuring the success of a new theory should be the cur-
rent IRS evaluation results so that any improvement can be
measured over and above the state-of-the-art and (2) It pre-
sumes that judges cant be used to assess relevance criteria
so that test collections can be built. This will significantly
slow any progress on testing new theories of IR.
One final conclusion that Schamber draws is that, ”Rele-
vance is a complex but systematic and measurable concept”,
yet throughout there is no evidence that relevance is ei-
ther systematic or measurable. Saracevic is quoted along
the same lines, but once again, there is no factual basis for
his statement. Schamber et al specifically point out that
Cuadra and Katter note it is methodologically impossible
to measure the internal process of information evaluation,
but still they disagree with this contention without evidence
to the contrary. Proposing a hypothesis with underlying
assumptions is the essence of science, but one cannot make
claims without asserting the reasoning or evidence to sup-
port the claim.
In conclusion, the dynamic, situational approach pro-
vides a model of document selection which is closely aligned
to the FPM model, however their theoretical framework is
lacking scientific rigour, which highlight a number of sys-
temic issues:
• A contribution to the state of confusion surrounding
relevance by proposing a circular and wholly subjec-
tive view of relevance
• Constructing a theoretical model on the basis of as-
sumptions without reasoning or evidence
• Omitting to incorporate existing, tested findings into
the new model
Its interesting to note that within Schamber et als study
[9][pg773] not a single of the 12 research questions posed in
section 6.3 contains the word relevance, yet these 12 ques-
tions are presented as the agenda for future work. These
facts might suggest that researchers within IR feel obliged
to fit their theoretical model into a relevance as central con-
cept view because that is what everyone has always done.
If this paradigm is removed, perhaps researchers will be free
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to explore models that better fit the facts and supports a
much clearer picture of the science.
3.4.2 Contributions of the Dynamic, Situational
Approach
Schamber [22] and Barry [23] proceed with two distinct
experiments and in 1997 they publish a table summary
[24][Table4] of, Users criteria for relevance evaluation which
are common to both studies. The purpose of their work was
to identify an exhaustive list of user criteria which influence
relevance, although within the instructions to participants
for each experiment the word relevance was never actually
used. Participants were instructed:
• In the Barry experiment, to mark portions of the stim-
ulus material (the information) which they would like
to pursue and then later they were interviewed to un-
derstand why those texts were selected
• In the Schamber experiment, to describe events in a
decision-making situation which required information
from multiple sources. The participants were then in-
terviewed afterwards and asked to describe how the
information made a difference to their situation
On this basis, the resulting table is a set of common factors
that influence the way users select documents for a specific
task. There is no reason or evidence to link this to an ill-
defined concept of relevance. Like the earlier exposition of
the dynamic, situational approach in 1990, when actual ex-
perimentation is proposed or applied, the use of the concept
of relevance is removed.
The outcome of this consolidation study was a common
set of 10 user-criteria categories between both studies and
a further 9 categories which were only identified in one or
the other study. This study was an important grouping of
factors affecting user selection of documents and it clearly
shows that factors beyond topicality are involved. Unfor-
tunately, as an experiment, it was lacking in a number of
important ways:
• It doesnt show whether the selection criteria varied
more by user or by task
• It doesnt show how important the criteria was to the
user (although this was not a stated aim)
• Although users were identified, their subject knowl-
edge for the task was not assessed, so there is no base-
line for existing knowledge nor is there any sense of
completion of the task. So for example one user may
have completed the task with the set of documents
they selected, whereas another user may have floun-
dered with their selection and come nowhere close to
completing the task. This success or not may signifi-
cantly impact the user criteria selected
• Category and criteria definitions between the studies
were not aligned prior to each experiment, so consol-
idation of the data is subjective.
• The inclusion or not of topical (subject) related
information is not made clear. Is it, for ex-
ample, included within the existing definitions of
Depth/Scope/Specificity which includes criteria as
wide ranging as provides a summary and is specific to
the users needs. The handling of topicality, a known
and important user criteria in previous studies, should
have been carefully controlled so that it could be dif-
ferentiated from other criteria identified.
In summary, although the study produced a very informa-
tive list of factors influencing document selection, it raised
many more questions because of the less rigorous approach,
leaving the science in a similar state of confusion regarding
relevance, topicality and document selection criteria.
3.5 Huang and Soergels Unified Concep-
tual Framework of Relevance (2012)
The unified conceptual framework [3] is, in Huang & So-
ergels words, an improvement of Saracevics (1975) work. It
is presented within 2 boxes, shown below in Figures 1 and
2. Box 1 states the streamlined conceptual framework as
two notions: Relevance-as-is and Relevance-as-determined.
It provides conceptual definitions of each of these with focus
on the relationship between and information need, N and
an information object I, rather than on the entities them-
selves. Box 2 describes the major variables affecting each
element within the framework.
Figure 1: Huang and Soergels Unified Conceptual
Framework of Relevance: Box 1 [3][pg20]
Relevance-as-is is a notional ideal representation of rel-
evance which is never actually attainable. This means that
every judgement of relevance, whether by a user, judge or
machine, is an approximation of the ideal. So user specified
relevance, algorithmic relevance programmed by a system or
traditional relevance as determined by a judge are all ver-
sions of the truth: relevance-as-determined. This alleviates
the polarity that has arisen between user and traditional or
user and algorithmic approaches.
In many other ways, Huang and Soergel assimilate
much of the earlier thinking into their model finding com-
mon agreement among the user/traditional opposing model
views. They agree that relevance is a multi-dimensional and
dynamic concept as did Saracevic and Schamber. However
they put a lot more emphasis on topical relevance, which
they identify as both objective and subjective and therefore
both user oriented and traditional in scope. They support
this claim with prior work identifying over 200 topical rela-
tionships beyond topic matching [25], [26].
By listing influencing variables (or categories of vari-
ables) for each element of the unified model, within Box 2,
Huang and Soergel incorporate many of the variables iden-
tified by Schamber and Barry [24] as well as providing a
place holder for any other variables which might arise. At
a glance this table provides a comprehensive framework for
use today and moving forwards.
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Figure 1: Huang and Soergels Unified Conceptual Framework of Relevance Box 2 [3][pg22]
3.5.1 Contributions of the Unified Conceptual
Framework of Relevance
In many respects Huang and Soergels unified framework of
relevance brings together many disparate elements of rele-
vance into a clear, straight-forward model. Box 2 is partic-
ularly helpful in grouping the relevance factors against the
model elements, but it makes many more contributions to
the science including:
• Re-asserting the centrality of topical relevance with
experimental work to back up subjective/objective na-
ture of this claim
• Reasoning that the user can be the judge of relevance-
as-determined, but doesnt have to be, and in some
cases is not the best person for the job
• Listing many types of tasks and the importance of
task within the relevance assessment
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• Identifying actionable suggestions for future system
design (pg 31)
3.5.2 Problems with the Unified Conceptual
Framework
Huang and Soergel have made an excellent attempt to de-
lineate the variables within the relevance paradigm, how-
ever the conceptual framework itself furthers the relevance
notion and adds additional conceptual elements which add
more complexity without resolution.
Huang and Soergel bypass a direct definition of relevance
and instead provide two conceptual views of relevance. One,
relevance-as-is, is defined as a meaningful relationship be-
tween information and need. Clearly this is not a definition
of relevance per se, i.e. pertaining to the matter at hand,
but rather how relevance can be deduced: by identifying
a meaningful relationship. It is also not a single relation-
ship, as stated, but a many-dimensioned relationship, for
example an information source may consist of many topi-
cal relationships to the need as well as many non-topical
relationships, as detailed in box 2.
Relevance-as-is is also knowable only by approximation
and so the purpose and value of this construct is unclear,
other than to re-inforce the point that all relevance judge-
ments are just versions of an ideal relevance. But is this
true or helpful? We are not told what the ideal relevance
could be or how it could be attained. It cannot exist by
assessment, i.e. by user assessment, otherwise it is deemed
relevance-as-determined. Its existence therefore is pure pos-
tulate. More importantly, it does not reflect reality in a
multitude of search scenarios, for example, if a user is try-
ing to find out the capital city of Belgium, whereupon a
system provides information containing Brussels, is this not
100 % relevant, i.e. relevance-as-is? I posit that relevance-
as-is is an unhelpful theoretical construct which is a poor
model of regular IR scenarios in the real world.
What remains of the unified model is relevance-as-
determined, which is defined as the result of the assessment
of relevance-as-is, i.e. the result of the assessment of the
meaningful relationships between the information and the
need. Information need is never defined and perhaps as-
sumed self-evident, however Box 2 depicts a broad range
of factors directly influencing (Topic/content) or qualify-
ing (user/problem/situation) it. The distinction between
qualifying and influencing is not made clear. Huang and
Soergel stress the primacy of the relationship rather than
the elements, however both elements and relationships are
itemised separately in Box 2 without actually relating the
two together. To operationalise this model, the relationship
between Information and Need is paramount, however the
framework does not actually demonstrate the relationship.
This too, is apparently self-evident.
Deducing relevance from meaningful relationships be-
tween the information and the need is certainly possible,
but so is deducing utility or pleasure or humour. Meaning-
ful is an insufficient criteria for relationships to assume that
the outcome is relevance. This framework is open ended
and divergent in nature. Rather than converging on a spe-
cific definition, the researcher is left to derive their own
assessment of what a meaningful relationship is and how
it relates to relevance and ultimately how they can opera-
tionalise such a relationship. Will it be more important that
topical matching? Will it improve on the current state-of-
the-art? Much helpful research has been provided in this
paper, however unfortunately the unified conceptual model
of relevance does not contribute to a conclusive and opera-
tional relevance definition.
3.5.3 Comparing the Unified Conceptual Model of
Relevance with the FPM
The Major variables presented in box 2 are an excellent
way of grouping factors which influence how users select
documents. Clarifying entities, the relationship between
them and factors which influence them is an essential step
in clarifying the whole notion of relevance. Huang and So-
ergel have produced the clearest explication of the relevance
framework as understood today and for this reason I have
compared it directly with the FPM here to identify the key
differences.
Diagrams 2 and 3 depict the major process steps in-
volved within the Relevance Paradigm and within the first
principles model respectively. The key differences are pro-
vided in Table 6 below.
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Figure 2: Major steps involved within Relevance Paradigm
Figure 3: Major steps involved within the First Princpiles Model
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Table 6: Comparison of the FPM and Relevance models
4 ANALYSIS
What follows is a summary of findings from the examination
of historical perspectives of relevance. The findings includ-
ing specific contributions to information science as well as
generic and in some cases systemic issues that are hindering
progress.
After the summary of findings, conclusions are drawn
regarding the unresolved nature of the concept of relevance
and an outcome posited from the original outcomes list:
1. Relevance is an insoluble problem which further study
will never resolve
2. Relevance is complex but with further research we will
resolve it
3. There are systemic research issues preventing its res-
olution
4. Relevance itself is an invalid theoretical construct
which is impeding progress
4.1 Summary of Findings
Learning Points Identified:
• Initial use of the word relevance was topical relevance
which was clear and helpful
• The real-world limitations, including topical, binary
relevance assessment by judges, applied within the
TREC/Cranfield paradigm supported a highly suc-
cessful evaluation methodology
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• The experimental methodology promoted by the
TREC/Cranfield paradigm provides a good set of suc-
cess criteria for any experimental method within in-
formation science and any new conceptual framework
should seek to identify a similarly successful model
• A good conceptual framework should provide the
impetus to improve on the current state-of-the-art,
for example by overcoming one or more of the
TREC/Cranfield limitations
• Much research has been done into factors that influ-
ence the selection of documents. These factors are an
essential aspect of the problem of document selection.
• It is well accepted that topical relevance alone is in-
sufficient for the best selection of documents
• Context and task are an important factors that influ-
ences document selection
• Knowledge representations are likely to play an im-
portant role in document selection
• Topical relevance, although often seen as objective, is
also subjective in nature
• Users and judges can assess relevance. Users are of-
ten not the best people to judge topics which require
expertise in the field
Issues Identified:
• Discarding or not incorporating previous, rea-
soned/proven results is inefficient and retards research
progress
• Agreeing with previous work is only helpful if the
previous work was correct, otherwise tacit or explicit
agreement perpetuates an invalid construct
• Conceptual models with divergent frameworks are all-
inclusive however they have complicate a concept and
fail to converge on operational models
• Broad, circular or missing definitions have added to
the confusion around relevance
• Applying concepts from other disciplines can be help-
ful, but they can also broaden the context beyond
what is required to constrain the problem within the
target discipline or they can be inapplicable to the
specific nature of the target discipline
• Conclusions without supporting evidence or reasoning
are not helpful. Stating something as so, doesnt make
it so
• Although relevance is cited as central to information
science, a number of experiments and methodologies
avoid the user of the word relevant or relevance to
avoid confusion
• Information Need is a well used, less well under-
stood, concept which is often applied without defini-
tion adding to the general confusion around relevance
• Theoretical constructs which serve no purpose, such
as relevance-as-is, are not helpful in clarifying the sci-
ence
4.2 Final Analysis: Is it Time to Kill Off
Information Sciences Sacred Cow
For more than half a century information scientists have
argued and debated the concept of relevance and yet still
it remains inconclusive. It secured its place as central to
the discipline of information science through historical use.
Saracevic suggests S.C. Bradford was the first one to talk
about articles relevant to a subject, which today we would
consider as topical relevance. The concept of relevance re-
mained although its usage expanded far beyond that likely
to have been envisaged by S.C Bradford. So relevance has
history on its side and today it represents both a paradigm
and a sacred cow within the information science community.
But is it valid and either way, is it helping or hindering the
science?
4.2.1 Does the definition of Relevance Suit the
Task, i.e. is it valid?
Theres nothing simpler than a user selecting a document for
their needs. Are they solely making a selection on the basis
of relevance? That depends on the definition of relevance.
If we use a dictionary definition, which would appear the
only way of communicating via a common understanding of
meaning, then a user is clearly not just selecting relevant
documents, i.e those pertaining to the matter at hand. If
that were so then
• A user would continue to select duplicate documents
because each document equally pertains to the matter
at hand
• A user might also select documents which pertained
to the matter at hand, but were useless for his/her
task
• Different users would select the same documents for
the same matter but they dont.
No, it has been proven that there are many more fac-
tors involved in this selection process than pertaining to the
matter at hand. As a single-definition term, relevance does
not suit its purpose.
4.2.2 How has the Scientific Community Modified
the Definition of Relevance to Suit the Task?
The information science community managed this conun-
drum by over-loading the definition of relevance. In addi-
tion, the community raised relevance beyond its definition
to a central concept, which could then be wide enough to
include any factor which might influence a user in their se-
lection of documents. In fact it grew into a concept which
supported varied scientific views and its use was broadened
further to incorporate meaning relationships between infor-
mation and a users need, which seemed to support almost
any interpretation.
Is an over-loaded, multi-dimensional view of relevance
an acceptable concept? No. It is contrary to all the ev-
idence and in opposition to the ethos of science. Science
is all about getting to the bottom of a problem, research-
ing and experimenting through complexity and ambiguity
to get to the truth of the matter: Being very specific about
each detail within the scope of the problem. At its sim-
plest, the selection of documents is a human process that
involves many factors. Each factor is discrete and there is
no evidence to suggest that relevance is anything more than
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another factor in its own right. If we assume it is nothing
more than its definition, pertaining to the matter and hand,
and we refine this specifically to its historical starting point,
that of topical relevance, then the framework for studying
user selection of documents becomes much more self-evident
and less contrived. Using Occams razor we are applying less
assumptions for the same outcome.
4.2.3 Does simplifying the concept of relevance
matter?
There are two important reasons why removing relevance
as a catch-all for user selection of information, and iden-
tifying a valid theoretical framework for how users select
information, matters to the future progress of information
science.
Firstly, having an invalid theoretical construct obfus-
cates the problem and hides potential solutions. If relevance
isnt the central construct of IS, then current research that
is based on this assumption is likely to be misdirected. An
example of this is the way in which Schamber et al tried
to derive a definition of relevance to suit their user-oriented
framework. It makes sense that if the notion of relevance
as the central concept in information science is flawed, then
trying to fit a new model into this theoretical construct is
unlikely to succeed. In practice, scientists are performing
research in spite of relevance, coming up with elaborate the-
ories to fit into the relevance paradigm. This wastes valu-
able resources. The research community has limited time
and financial resources and cannot afford to waste time try-
ing to reconcile good ideas into a paradigm which is not
supported by evidence.
Secondly, using specific terminology that makes it clear
to all researchers in the field what is being discussed is vi-
tal for accurate communication within the discipline. Cur-
rently, if one uses the word relevance within a study there
are two outcomes. Firstly, each reader will carry their own
understanding of the word which may differ between them-
selves and the authors original intention. Secondly the
writer is likely to have to qualify the word with exactly
which variety of relevance they are referring to. Is it perti-
nence or utility or topical or user?
A natural result of this ambiguity has been demon-
strated in this study. In the dynamic, situational model
discussed in this study we found that the authors stopped
using the word altogether in both their experimental in-
structions to users and explication of their future research.
One can only assume this was to avoid any confusion. This
is an unfortunate state of affairs and hinders the progress
of the science.
5 CONCLUSION
With respect to outcomes. Relevance is certainly complex
and indeed it may be an insoluble problem that cannot be
resolved, however, there is no proof to conclude one way or
another on whether it can be resolved or not.
One can however say that the state of relevance has re-
mained unresolved for over 50 years with many great minds
and much research applied to its resolution, with not only no
conclusion, but also continued confusion and lack of consen-
sus. It is for this reason that outcomes (1) and (2) are less
likely conclusions. It is possible and likely that systemic re-
search issues, identified above, have slowed progress. How-
ever most of the systemic issues identified account for how
relevance has remained in an unresolved state of confusion
rather than preventing the concept of relevance from being
resolved. There have been sufficient independent working
groups in the information science research community over
the past 50 to have overcome any of the issues identified
to resolve relevance, if it were possible. But this has not
happened. So outcome (3) is similarly unlikely.
What is more likely is that relevance, as a central the-
oretical construct for the discipline of information science,
is inappropriate or even invalid. Historically it was forged
out of a single clear definition as topical relevance and 50
years later it has expanded to a multi-dimensional, dynamic
framework without valid definition or logically sound con-
ceptual framework. The foundation of relevance is very
much bound together with its relationship with Informa-
tion Need, yet another concept which suffers a lack of clear
definition or strong conceptual understanding. Ultimately,
there is no underpinning rationale for relevance to take on
the role of central concept within information science, ex-
cept for the need to have a central concept that helps re-
searchers to discuss the information selection process. In
this paper I have offered a rationale for document selection
based on a fundamental view of the problem faced by in-
formation science: the users knowledge gap. It is tangible,
intuitive and testable. The concepts so formed, through a
process of axiomatic construction are either matter-of-fact,
such as document selection or concretely defined, such as
bridging information. There are no confusing or overloaded
terms.
5.1 How does FPM integrate with Rele-
vance?
The FPM is a simple theoretical model, constructed from
axiomatic assumptions which allow us to describe the prob-
lem, the role of the science of information retrieval, success
criteria and the objective of the science. It is not intended
as a replacement of relevance, rather it is intended to scope
and clarify the key elements of the discipline.
Within FPM, relevance is reduced back to a single in-
terpretation, that of the original description of relevance
by SC Bradford, articles relevant to a subject, i.e. topical
relevance. Unless proven otherwise, relevance (as topical
relevance) is a factor, like the other factors Barry & Scham-
ber identify, which can influence the selection of bridging
information.
The problem of identifying factors that influence the se-
lection of bridging information remains the same although
one can now try to classify the factors as they relate to
the task, the user and the information. In addition, the
science can explore how to present information to optimise
the uptake by the user and thereby bridge the knowledge
gap for the task at hand. There is clearly more emphasis
on the knowledge of the user and the process of knowledge
acquisition, which is appropriate to the role of IR.
6 FUTURE RESEARCH
What does Future Research Look Like within a Bridging
Information Paradigm?
The FPM is a starting point, a theoretical construct
which has not been put to the empirical test. It is the task
of future research to supplement the logical underpinnings
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with evidence and identify the shortfalls and limitations.
The roadmap for such research might look like:
1. Immediate research needs to clarify the model:
(a) Elaborating on the key concepts within the FPM
and incorporating current research results, such
as document selection factors. Clarifying model
elements, their attributes, types and other influ-
encing factors. Clarifying what is known, un-
known and unknowable as well as what is sub-
jective and objective or yet to be determined
(b) Comprehensively scoping the FPM within the
information science use-case models. Clarifying
the beginning and end of each process within the
IR domain.
2. Early research needs to test the model:
(a) Identifying ways to test the major hypothesis of
the model.
(b) Clarifying weaknesses and limitations of the
model
(c) Identifying and piloting an evaluation methodol-
ogy to support automated testing within a bridg-
ing information paradigm
3. Longer term research needs to improve the state-of-
the-art in IR
(a) Identify task types and user segments and how
these relate to document selection factor weights
(b) Research how humans select documents appro-
priate to their tasks to better understand how
systems may link information to the missing
knowledge required
(c) Research how humans integrate information into
knowledge and therefore how systems can pro-
vide the best content and format for bridging to
knowledge
(d) Research how systems can extract more informa-
tion from users and then use this information to
provide better bridging information for the task
and user
(e) Design systems to incorporate the knowledge
gained from (a) to (d) above
(f) Test the systems designed in (e)
6.1 A Guide for How to Approach Future
Research
In an effort not to repeat the many systemic issues identified
in this study, a good research approach is to:
1. Build off existing, tested results, which in infor-
mation science means the extensive and successful
body of work performed within the TREC/Cranfield
Paradigm and in particular the topical relevance
model of document selection
2. Improve the current state-of-the-art. There is no
point producing a new or different model, unless it
can improve upon the weaknesses or limitations iden-
tified in the existing state-of-the-art
3. Seek pragmatic, experimental evaluation techniques
that meet and exceed the success criteria identified in
section xx above
4. Base new theories on proven or reasoned assumptions
5. Clarify important terms for mutual understanding
and consensus moving forward. Dont introduce defi-
nitions from other disciplines unless they bring greater
clarity and understanding to the term or concept
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